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IMPORTANT DISCLAIMER
This document has been obtained from DAFWA’s research library website
(researchlibrary.agric.wa.gov.au) which hosts DAFWA’s archival research publications. Although
reasonable care was taken to make the information in the document accurate at the time it was first
published, DAFWA does not make any representations or warranties about its accuracy, reliability,
currency, completeness or suitability for any particular purpose. It may be out of date, inaccurate or
misleading or conflict with current laws, polices or practices. DAFWA has not reviewed or revised the
information before making the document available from its research library website. Before using the
information, you should carefully evaluate its accuracy, currency, completeness and relevance for your
purposes. We recommend you also search for more recent information on DAFWA’s research library
website, DAFWA’s main website (https://www.agric.wa.gov.au) and other appropriate websites and
sources.
Information in, or referred to in, documents on DAFWA’s research library website is not tailored to the
circumstances of individual farms, people or businesses, and does not constitute legal, business,
scientific, agricultural or farm management advice. We recommend before making any significant
decisions, you obtain advice from appropriate professionals who have taken into account your individual
circumstances and objectives.
The Chief Executive Officer of the Department of Agriculture and Food and the State of Western
Australia and their employees and agents (collectively and individually referred to below as DAFWA)
accept no liability whatsoever, by reason of negligence or otherwise, arising from any use or release of
information in, or referred to in, this document, or any error, inaccuracy or omission in the information.
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DEPARTMENT OF AGRICULTURE 
WESTERN AUSTRALIA 
SUMMARY OF EXPERIMENTS 1984 
PHOSPHOROUS NUTRITION OF HIGH RAINFALL PASTURES - PEEL HARVEY ESTUARINE SYSTEM 
STUDY AND RELATED PHOSPHOROUS WORK 
1. FIELD EXPERIMENTS 
A. Sources, rates, time of application of phosphorous on high rainfall 
pastures. 80AL2, BOALS, 81AL5, 81AL6, 81KE2, 81MA4, 82AL10, 82HA31, 
82HA32, 83HA26, 83HA27. 
B. 
c . 
D. 
2. 
Soil test calibration curve trials. 82HA20, 82HA26, 82HA29, 83HA20, 
83HA21, 83HA22, 83HA23, 83HA24, 83HA25. 
P sources and rates on sandy soils of the high rainfall areas. 84AL33, 
84AL34, 84HA18, 84HA25. 
Maintenance P trials. 84AL32, 84HA17, 84HA24, 84HA28. 
Glasshouse Experiments 
84GL5 1. 
2. 
Phosphorus sources on suberranean clover on sandy soils. 
Soil test calibration experiment. 
J.s. Yeates, PRO, South Perth 
D.M. Deeley, PRO, South Perth 
M.F. Clarke, PRO, South Perth 
R.A. Deyl, PRO, South Perth 
G. Cockerton, PRO, South Perth 
SOURCES OF PHOSPHOROUS USED IN EXPERIMENTAL WORK 
% of P as 
Abbreviation Source water citrate citrate Total P 
soluble soluble insoluble content (%) 
Super* superphosphate 84 9 7 10 
Triple superphosphate 19.7 
LS* lime reverted superphosphate (AFL) 9 50 41 5.4 
LS2* lime reverted superphoshpate 32 55 12 8.3 
LS3* (CSBP) 
cs coastal superphosphate 17 71 12 7.1 
ASl* partially acidulated rock 22 15 65 9.6 I AS2 phosphate (GRP ( 1)) + 
AS3*f elemental sulphur 20 13 66 9.8 
GRP ( l) * Christmas Island A grade <l 10 90 16 
GRP { 2) * rock phosphate e 
GRP { 3) * Duchess rock phosphate <18 92 13.7 
RR 'Reactive' Nth Caroline rock 13.5 
phosphate 
C500* calcined Christmas Island <166 33 14 
CO.RE Christmas Island c grade 0 0 100 11.2 
rock phosphate 
* = as analysed 
i = new coastal superphosphate 
Particle sizes >20 um >106 um I GRP (1) 77 31 
GRP { 2) 67 13 
GRP { 3) 73 18 
C500 79 28 
NB Clay <2 um 
Silt 2-20 um 
Fine sand 20-200 um 
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GENERAL SUMMARY 
The experimental work summarized here was commenced with the aim of improving 
the efficiency of phosphorus usage.on high rainfall area pastures with a view 
to minimize leaching losses particularly on the coastal catchment of the Peel 
Harvey Estuary. A number of potential ways of improving P use efficiency 
exist, and this program is concerned only with the following:-
1. 
2. 
3. 
4. 
s. 
A. 
The use of accurate soil tests for predicting phosphorus requirements. 
Development of phosphorus fertilizers which supply nutrients to match 
plant requirements more appropriately (i.e. cheaply, with less leaching 
losses) than superphosphate in leaching environments. 
Establish fertilizer residual value functions to enable long term 
prediction of P requirements and losses. 
Establish relationships between P and other pasture nutrient 
requirements (particularly Sand K). 
Provide a framework to allow appropriate fertilizer reconunendation. 
General Phosphorus recommendations: 
In 1983 a phosphorus, sulphur, potassium fertlizer reconunendation model 
'PhoSul K' was developed using data obtained from this and previous 
research programmes. In the model soil test 'c' coefficients are 
determined by using an objectively measured criterion related to P 
sorption (such as reactive iron) and scaling 'c' values accordingly. 
Par.ameters for the model have been developed from the current research 
program, and previous work in P, S and K. This work is continuing. 
B. Alternative Phosphorus Sources 
c. 
Laboratory glasshouse and field work is continuing on the cost 
effectiveness of 'slow release' P sources. 
Fertilizer Residual Value Functions 
For reliable long-term predictions of fertilzer effectiveness residual 
value functions must be delineated. Four 10 year duration trials were 
established in 1984 to further examine to long term leaching and 
effectiveness of the 'slow release' P sources shown to be most cost 
effective in previous work. Soil and pasture P levels will be monitored 
continuously so that some estimate of long-term field losses can be made. 
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SOURCES, RATES, TIMES OF APPLICATION OF PHOSPHOROUS FERTILIZERS 
TO LEGUME PASTURES ON THE BASSENDEAN AND COOLUP SANDS 
(PEEL-HARVEY CATCHMENT) 
Aims: l. To compare sources and rates of slow release phosphorus 
fertilizers, applied at the break with rates and times of 
application of triple superphosphate. 
2. To assess the value of the above in subsequent years. 
Trials: 
Trial Location Soil Bicarb P 
82HA31 Eastcott, Harvey 0>100 cm peaty sand 1982 Nil 
(winter waterlogged) 0-10 cm: 11.2 
82HA32 Forestry, McClarty 0-90 cm grey, white sand New land 1982 
> 90cm yellow sand 
83HA26 Dawe, Nth Dandalup 0-60 cm grey sand 1982 Nil 
> 60cm clay 0-10 cm: 12 
83HA27 Dawe, Nth Dandalup 0-60 cm grey sand New land 
> 60 cm clay 1983 Bic P 8 
Basals: 100 kgs/ha KCl, 100 kgs/ha Gypsum applied at 0,6 and 12 weeks. 
(ppm) 
Management: Mowing and removal of mowings at 12 weeks. No grazing (except 82HA31, 
which was flash grazed by sheep). 
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82HA 31 
Depth (ems) Total P Bicarb P p Retension Reactive Organic C pH 
(ppm) (ppm) Index Fe (ppm) (ppm) (1+5 H20) 
(12/7/83) 
0-10 56 8 -1.3 80 2.54 4.73 
10-25 25 3 -.7 30 1.7 4.92 
25-50 19 1 -.6 20 .84 5.61 
50-75 13 1 -.4 20 .46 5.64 
7 5-100 13 2 -.5 30 .44 5.12 
Summary: Bicarb P at the beginning of the season was 17ppm and as predicted no 
response was evident, in either yield or P uptake. 
1985: Trial to be terminated. 
82HA 32 
Depth (ems) Total P Bicarb P p Retension Reactive Organic C pH 
(ppm) (ppm) Index Fe (ppm) (ppm) (1+5 H20) 
(11/7/83) (12/7/83) 
0-10 15 1 .4 40 .63 6.01 
10-25 11 1 .3 30 .43 6.12 
25-50 11 1 .2 20 .3 6.22 
50-75 10 2 .3 10 .16 6.53 
15-100 15 1 .13 100 .32 6.24 
-5-
82HA32 
Results: D.M. Yield (kgs/ha) 14/6/84. Mean of 3 reps. 
P rate Super applied LS2 LS3 RR GRP C500 cs AS3 
(kgs/ha) 3/82 3/83 3/84 3/82 3/82 3/82 3/82 3/82 3/82 3/82 
0 1570 
10 1660 1800 1860 1600 1970 1820 1600 1860 1850 1770 
20 1840 1890 1650 2000 1820 1970 1830 1960 1910 1830 
40 1950 2220 1740 2260 2440 2120 2010 1970 2310 1940 
60 2270 2150 
80 2320 2420 1850 2360 2480 2170 2210 2120 
.90 2550 2480 
120 2440 2560 
160 2650 2660 1920 2900 2810 2280 2210 2410 • 200 2780 2950 2010 2740 3150 2500 2490 2210 
Results: D.M. Yield (kgs/ha) 8/8/84. Mean of 3 reps. 
e 
P rate Super applied LS2 LS3 RR GRP C500 cs AS3 
(kgs/ha) 3/82 3/83 3/84 3/82 3/82 3/82 3/82 3/82 3/82 3/82 
0 1750 
10 2370 2380 2820 1480 2330 1870 1780 2090 2480 2310 
20 2360 2470 1810 2890 2370 2920 2080 2300 2480 2560 
40 2720 3380 2690 3210 3390 3240 3080 3120 3490 3100 
60 3570 3450 
80 3480 3530 3040 3590 3600 3430 3370 3340 
90 3650 3620 
1°20 3580 3660 
160 3630 3450 2960 3640 3580 3580 3500 3590 
I 200 3590 3660 3180 3620 3620 3620 3630 3450 240 3660 3670 
Results: D.M. Yield (kgs/ha) 3/10/84. Mean of 3 reps. 
-6-
P rate Super applied LS2 LS3 RR GRP C500 cs AS3 
(kgs/ha) 3/82 3/83 3/84 3/82 3/82 3/82 3/82 3/82 3/82 3/82 
0 1890 
10 2640 1890 3730 1510 1510 1890 1890 1890 2640 
20 2640 3000 3370 3000 2640 4090 2260 2640 3370 3370 
40 3370 4090 4800 3730 5150 5150 4090 4090 5840 4440 
60 5150 4440 
80 5490 4800 5150 5150 5840 5490 5150 5150 
90 6850 6510 
120 6180 6180 
160 6180 5840 4090 5490 6180 5490 5150 6180 
200 6850 6850 5150 6510 6850 6180 6180 5490 
240 6180 6850 
I Summary: New land. Responsive trial. 
1985: Trial to be continued. 
e. 
I 
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Depth (ems) 
0-10 
10-25 
25-50 
50-75 
Total P 
(ppm) 
(13/7/83) 
64 
24 
16 
19 
83HA26 
Bicarb P 
(ppm) 
(13/7/83) 
P Retension Reactive 
11 
1 
2 
2 
83HA26 
Index Fe (ppm) 
1.4 
1.6 
7.2 
54 
180 
90 
140 
160 
Organic C pH 
(ppm) (1+5 H20) 
1.09 
.3 
.24 
.25 
5.47 
5.62 
5.52 
5.83 
Summary: bicarb P was 17ppm at the start of the season. Poor pasture composition, 
no response to P. 
1985: Trial to be continued. 
Depth (ems) 
0-10 
10-25 
25-50 
50-75 
75-100 
Total P 
<ppm) 
(13/7/83) 
50 
23 
16 
16 
20 
83HA27 
Bicarb P 
(ppm) 
( 13/7/83) 
8 
2 
1 
1 
1 
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P Retension Reactive 
Index Fe (ppm) 
1.8 170 
2.3 80 
8.9 169 
31 170 
320 200 
Organic C pH 
(ppm) ( 1+5 H20) 
1.05 5.32 
• 31 5.31 
.25 5.44 
.19 5.43 
.2 5.83 
I 
I 
83HA27 
Results: D.M. Yield (kgs/ha) 14/6/84. Mean of 3 reps. 
P rate Super applied cs AS3 
(kgs/ha) 3/83 3/84 3/83 3/83 
0 1520 
10 1850 2170 1620 1520 
20 1780 1630 1860 1800 
40 .. 2160 1950 1890 1880 
60 2300 1050 2300 2010 
90 2420 1880 2420 2060 
120 2710 1890 2090 2230 
240 2300 2230 2430 1950 
I Results: D.M. Yield (kgs/ha) 3/10/84. Mean of 3 reps. 
e P rate Super applied cs AS3 
( kgs/ha) 3/83 3/84 3/83 3/83 
0 3430 
10 5600 8290 6850 5040 
2Q 6600 8200 7990 6940 
40 8890 8810 8560 9010 
60 8970 9050 8900 8860 
90 8560 8880 9570 8570 
120 8640 9530 9010 8380 
240 8670 9490 8690 7820 
I 
Summary: Very high pasture production late in the season. 
1985: Trial to be continued. 
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PHOSPHOROUS NUTRITION OF LEACHING SANDS OF THE PEEL-HARVEY CATCHMENT 
Aims: 1. To establish the response of pastures to currently applied 'p'. 
2. To establish a P soil test calibration curve. 
Trials: 
Trial Location Soil Sic 'P' % Response Reactive 
(ppm) Fe (ppm) 
82HA20 Bombora, Bassendean Joel 8 0 40 
Coronation Rd Series 
82HA26 Borello, Bassendean Joel 9 0 50 
Coronation Rd Series 
82HA29 Fregon, Bassendean Gavin 12 0 30 
Johnston Rd phase 
83HA20 Dilley, Coolup sand/clay 29 0 270 
Fisherman Rd 30-60cm grading in 
83HA21 Spark, South Rd Coolup sand/clay 41 0 200 
83HA22 Hodgson, Coolup sand/cclay 25 0 240 
Storey Rd at 25-30cm 
83HA23 Thorn, Cool up sand/clay 17 0 320 
Hope lands Rd 60cm 
83HA24 Dawe, Cool up sand/clay 12 0 190 
Hopelands Rd 
83HA25 Clark, Whetham Rd Cool up sand/clay 17 0 210 
Basal: lOOkgs/ha KCl, lOOkgs/ha gypsum applied at 0,6 and 12 weeks. 
Treatments: 
Management: Mowing and removal. No grazing. 
Organic 
C (ppm) 
2.24 
2.23 
1. 64 
2.3 
1.5 
1.91 
1.26 
1.02 
1.72 
Summary: Previous estimates of lOppm and 25ppm cut off points for Bassendean and 
Coolup sands may be still even to high according to this years results. 
1985: Maintenance trials more appropriate for obtaining calibration curves. All 
small calibration trials to cease in 1985. 
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SOURCES, RATES, TIME OF APPLICATION OF PHOSPHOROUS FERTILIZERS ON PASTURES 
ON LEACHING SANDS OF THE HIGH RAINFALL AREAS. 
Aims: To assess the current and residual value of various sources of phosphorous 
on pastures on deep sands in the high rainfall areas. 
Trials: 
Trial Location 
80AL2 Turner, Narrikup 
BOALS Anderson, Cuthbert 
8lALS Denmark Ag. School 
8lAL6 Hedderwick, Elleker 
81KE2 Delborello, Keysbrook 
81.MA4 Fouracrea, Lake Jasper 
82AL10 Barrow, Bow Bridge 
Soil 
0-lOcm fine grey sand 10-90cm fine white 
sand 90cm coffee rock. 
0-lOcm fine grey sand >lOcm fine white 
grey sand. 
0>60cm organic grey sand (wet) 
0-lOcm organic mat. 10>80cm grey sand 
(wet) • 
0-lOcm pale grey sand 10-40cm white sand 
40>80cm pale yellow sand. 
0>60cm grey sand (winter waterlogged). 
O>lOOcm coarse grey/white sand. 
Basals: lOOkgs/ha KCl and lOOkgs/ha FeS04 at 0 and 20 weeks. 
(80ALS, 81ALS, 8lAL6, 82AL10) 
lOOkgs/ha K2S04 at 0 and 20 weeks 
(80AL2, 81KE2, 81MA4). 
Management: Mowing and removal. No grazing (except 80AL2 and 80ALS which were 
flash grazed by sheep). 
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80AL2 
D.M. Yield (kgs/ha) at 15/10/84. Means of 3 replicates. 70% clover 
Results 
P .Rate Superphosphate applied GRP C500 LS 
(kgs/ha) 5/80 7/80 9/80 3/81 2/82 3/83 3/84 5/80 5/80 5/80 
0 2020 
10 1900 2130 1950 1940 1850 
30 1800 2160 1890 1900 2060 2170 1940 1900 1710 
90 2000 1250 1730 1810 1840 1930 1970 1890 1810 1780 
180 1800 1920 1950 1730 1920 1800 1780 2030 
Summary: No P response. • 1985: Trial to be continued. 
80AL5 
D.M. Yield (kgs/ha) 15/8/84. Mean of 3 replicates. 80% clover 
RESULTS 
P .Rate Superphosphate applied GRP C500 LS AS3 
(kgs/ha) 5/80 7/80 9/80 3/81 2/82 3/83 3/84 5/80 5/80 5/80 3/83 
0 1930 
10 2000 1770 1770 1950 2020 - 1930 e 
30 1900 1980 1920 2110 1980 2210 1940 1780 1910 1990 
90 1960 1990 2100 2080 1990 2130 2120 2000 2380 2320 1940 
180 2010 2130 2320 2240 2050 2120 2120 2090 2000 
I 
D.M. Yield (kgs/ha) 18/10/84. Mean of 3 replicates. 80% clover 
P Rate Superphosphate applied GRP C500 LS AS3 
( kgs/ha) 5/80 7/80 9/80 3/81 2/82 3/83 3/84 5/80 5/80 5/80 3/83 
0 1110 
10 1220 960 720 1060 1530 - 1930 
30 850 1310 1080 1320 1140 1880 1410 910 1580 2250 
90 940 1250 1340 1180 1960 2330 2020 1420 1660 1480 2660 
180 1350 1090 1830 144_0 2220 1200 1190 2060 2460 
Summary: Response to P. 1985: Trial to be continued. 
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81AL5 
Rate (l-5) 15/6/84 Sum of 2 replicates 90% clover 
RESULTS 
P Rate Super applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 2 
10 3 3 3 6 3.5 
20 4.5 3 4.5 6.5 5 3.5 4 6 3 3.5 1.5 4 
40 5 5.5 5 7.5 6.5 4.5 5.5 4 4 5 5 2.5 4.5 
80 7 6 6 6.5 7.5 9 7 6 6.5 8 5.5 3 6.5 
120 7.5 8.5 7 7 6 8.5 7.5 7 7 7 8 4 7 
180 6.5 8 6.5 6.5 8 8.5 8 9 8 8 7.5 4.5 9.5 
I 
D.M. Yield (kgs/ha) 13/8/84 Mean of 2 replicates 90% clover 
P Rate Super applied AS3 LS AS! AS2 GRP GRPS QRP CORE C500 
( kgs/ha) 4/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 1050 
10 - 990 1010 1070 
20 1170 990 1060 1040 1100 1070 1110 1020 990 1070 1050 1090 
40 1020 1120 1290 1080 1230 1060 1170 1050 1090 1110 1170 1090 1030 
80 1230 1110 1170 1250 1680 1590 1370 1340 1460 1490 1070 1070 1303 
120 1480 1250 1720 1830 1560 1660 1490 1360 1240 1340 1420 1100 1530 
180 1340 1470 1710 1790 1630 1760 1820 1650 1360 1440 1690 1120 1680 
I D.M. Yield (kgs/ha) 13/8/84 Mean of 2 replicates 90% clover 
P Rate Super applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
( kgs/ha) 4/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 680 
10 610 720 1380 
20 750 900 2700 1850 990 880 810 960 860 860 
40 1200 2190 3370 3570 2680 1240 1470 1170 1400 1550 1790 670 1140 
80 2350 2960 2550 4460 3520 2270 3230 2040 2400 2930 2210 900 2000 
120 3580 4430 4680 4020 2300 2720 3270 2930 3420 3440 3250 1070 2600 
180 4550 4940 4780 4900 4370 4430 4540 3050 3610 3800 4210 1140 4210 
Summary: All 1981 applied sources (except CORE) similarly effective in 1984. 
. 1985: Trial to be continued • 
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81AL6 
D.M. Yield (kgs/ha} 4/9/84 
Mean of 2 replicates 90% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 1500 
10 1380 1290 1530 1140 1850 
20 1720 1570 1500 1710 1740 1630 1420 1590 1530 1590 2030 1400 1180 1280 
40 1450 1330 1930 1380 1710 1980 1650 1510 1670 1890 1860 1520 1190 1280 1970 
80 2000 1630 1470 1590 1530 2220 1820 1650 1830 1690 1360 1820 1320 1350 1540 
120 1380 2000 1510 2100 2050 1700 1960 1760 1870 2000 1670 1370 1410 1550 1780 
180 1500 1690 1980 2060 1950 1650 1730 1360 1050 1700 1590 1270 1510 
- • 
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Fungi isolated with moderate frequency are recorded in Tables 4.3 and 4.4. 
Values in the tables are the percentage of root pieces from which the fungus 
grew. Gaeumannomyces graminis (Take-All) and £. sativus were not isolated at 
all. 
Table 4.3: 83WH29 - Effect of rotation on the fungal incidence of wheat 
seminal roots at four weeks (Z 13/21) 
Fungus 
Pleiochaeta setosa 
Pythium sp. 
~- irregulare 
Mortierella 
Fusarium oxysporum 
F. acuminatum 
F. culmorum 
F. esuiseti 
Rhizoctonia solani 
Ceratobasidium sp. 
Sterile Dermatophyte 
Wheat on Wheat on 
wheat lupins 
% of root pieces from which the 
fungus grew 
4.5 18.5 
31 7 
48 48 
17 12 
26 36 
2 3 
3 l 
2 3 
0 3 
6 5 
7.5 1.5 
t test 
significance 
* 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
** 
Table 4 .4: 83WH29 - Effect of rotation on the fungal incidence of wheat 
crown roots at anthesis 
Fungus 
Pleiochaeta setosa 
P;:tthium sp. 
~- irregulare 
Zygomycete 
Ceratobasidium sp. 
Fusarium ox;:tsporurn 
F. eg;uiseti 
Wheat on Wheat on 
wheat lupins 
% of root pieces from which the 
fungus grew 
6.0 20.3 
10.6 5.3 
27 31 
8.3 4.0 
5 11 
63 57 
5.0 7.7 
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t test 
significance 
* 
* 
NS 
NS 
NS 
NS 
* 
Conunents: 
The amount of root rot present in this trial was so low that it would not 
influence crop growth at all. None of the major wheat root pathogens were 
evident by macroscopic symptoms and Rhizoctonia solani was only isolated at 
extremely low levels at four weeks. There is evidence that rotations may 
influence the root mycoflora somewhat. As would be expected, the lupin 
pathogen Pleiochaeta setosa was found with approximately four times the 
frequency on the wheat on lupins compared to wheat on wheat. There were also 
significant differences in the incidence of a sterile dermatophyte, a Pythium 
sp. and Fusarium equiseti. The incidence of the multitude of other 
"saprophytic" fungi not identified in this survey may also vary with 
rotation. It is possible that some "minor" pathogenic species (eg. Pythium 
spp., Microdochium bolleyi, Fusarium spp., Ceratobasidium spp.) build up under 
wheat monoculture. 
Table 4.5: 83WH29 - Effect of rotation on foliar disease of wheat (four 
weeks after seeding, z 13/21) 
Rotation % leaf area affected (2nd unfolded leaf) 
Wheat - Wheat 36.0 
Lupins - Wheat 3.3 
Leaf disease was severe on wheat on wheat plots, typical of severe epidemics 
seen in the northern wheatbelt since 1980 or so. No further samples were 
presented for leaf disease rating but observation of sample taken much later 
in the season showed that, as often happens at wongan, disease failed to 
develop even in the wheat on wheat plots. Consequently this assessment 
probably represents the zenith of yellow spot damage. Root growth data (Dr 
J.w. Bowden) suggests that foliar disease may be responsible for a reduction 
in root vigour some weeks after the infection. 
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5. ROOT DISEASE IN LONG-TERM WHEAT-LUPIN ROTATION TRIALS 
The aim of these investigations is to quantify the amount of root disease in 
wheat and lupins and determine the fungi present in different rotations and at 
different sites. 
5.1 82M26: Merredin Research Station (lease block) 
Lupin root disease: 
Table 5.1: Effect of rotation on lupin root rots 
Rotation Root rot Hypocotyl Emergence Grain 
Incidence Severity rot plants/m2 yield 
82 83 84 ( %) index severity (kg/ha) 
ca-4) ca-4) 
L L L 31.5 a.73 a.14 28 4a3 
L w L 3a.8 a.54 a.18 28 53a 
w w L s.a a.as a.aa 4a 624 
Table 5.1 shows the expected trend of most disease in the continuous 
lupin crop, and least disease in the first lupin crop. Root rot and 
hypocotyl rot are primarily due to Pleiochaeta setosa at this site. 
Wheat root disease: 
Table 5.2: 82M26 - The effect of rotation on wheat root rots 
Rotation Percentage of Elants with: 
Common Rhizoctonia Take-All Fusarium 
root rot crown-rot 
82 83 84 Total Sev** Total Sev* Total Sev* Total 
w w w 3a 8.8 7 a a a a 
w L w 38 14.4 8 a a a a 
NS NS NS NS NS NS NS 
* > 75% of crown root system affected 
** > 75% of subcrown internode discoloured 
t mean of five nitrogen rates 
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Grain 
yield 
kg/hat 
1,714 
1,572 
NS 
Drechslera sorokiniana (the common root rot fungus) was isolated from 
69% of discoloured subcrown internode pieces cultured on water agar + 25 
ppm aureomycin HCl. The amount of damage caused to the host plant by 
common root rot lesions confined to the subcrown internode is unknown. 
Generally the crown root systems of the continuous wheat and wheat on 
lupin plants looked quite healthy. This lack of major root disease may 
explain why lupins have failed to boost yields in this trial in both 
1983 and 1984. 
5.2 80TS2: West Arrino. 79GE37: west Binnu 
Lupins consistently boost wheat yields at these sites. Surprisingly, 
there was as much common root rot in the wheat on lupins as in the wheat 
on wheat. The disease recorded as "Rhizoctonia" consisted of brown 
necrosis of the cortex and stele with the occasional "spear-tipped" 
appearance of the rooted of roots. Diseased tissue was not cultured and 
therefore Rhizoctonia was not confirmed as the pathogen. 
Table 5.4: 
Rotation 
Continuous 
wheat 
L-W (1:1) 
Table 5. 5: 
Rotation 
Continuous 
wheat 
L-W ( 1: 1) 
80TS3 - Effect of rotation on root disease 
Common 
root rot 
Total Sev. 
9.0 1.5 
10.1 0.6 
NS NS 
Percentage of plants with: 
"Rhizoctonia" Take-All 
Total Sev. Total Sev. 
25 0 3.1 0 
12 0 1.6 0 
NS NS NS NS 
79GE36 - Effect of rotation on root disease 
Common "Rhizoctonia" Take-All 
root rot 
Total Sev. Total Sev. Total Sev. 
12.1 2.9 35 0 0 0 
14.3 4.3 20 0 0 0 
NS NS NS NS 
Fusarium 
crown-rot 
Total 
0 
0 
NS 
Fusarium 
crown-rot 
Total 
0 
0 
Grain 
yield 
kg/ha 
2, 729 
3,378 
Grain 
yield 
kg/ha 
485 
997 
Drechslera sorokiniana was frequently isolated from discoloured subcrown 
internodes. 
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5.3 81LG29: Pingari.!!9_ 
Root disease at this site was low. There was no Take-All, low levels 
of conunon root rot, evident as discoloured subcrown internodes, and low 
levels of crown root lesions resembling Rhizoctonia damage. 
D. sorokiniana was isolated from dicoloured subcrown internodes. 
Lupins did not appear to reduce these root disease levels. Therefore, 
reduction in major root disease cannot be a factor contributing to the 
yield response in wheat following lupins at this site. 
Table 5.6: 81LG29 - Effect of rotation on root disease 
Rotation 
Continuous wheat 
L:W 
% plants 
Conunon root rot 
Total Severe 
5.9 0 
2.7 0 
NS 
Rhizoctonia 
Total Severe 
49 0 
51 0 
NS 
5.4 68E5: Esperance Downs Research Station 
Lupin root rot: 
Grain 
yield 
kg/ha 
1,905 
3,133 
Root rot levels appeared moderate in most plots however the stand 
density was much reduced in the continuous lupin plots presumably due to 
pre and post emergence damping off by Pleiochaeta setosa. Hypocotyl 
rot, with symptoms consistent with Rhizoctonia was also highest in the 
continuous lupin plots. 
Table 5.7: 
Rotation 
Continuous L 
Continuous L 
W:L 
W:2C:L 
W:4C:L 
2C:W:L 
4C:W:L 
* plot sown 
L - lupin 
w - wheat 
c - clover 
Lupin root disease in rotation trial 68E5 
late 
Hypocotyl 
rot 
1.0 
0.8 
o.o 
o.o 
0.3 
0.1 
0.6 
Root 
rot 
0.9 
1.4 
1.5 
1.4 
1.8 
0.5 
0.2 
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Plant 
density 
(p/m2) 
14 
19 
37 
32 
34 
23 
Grain 
yield 
kg/ha 
1,070 
715 
1,069* 
1,464 
1,651 
1,499 
1,491 
\ I l l 
Wh~~t root disease: 
Take-All levels were quite high over the trial site being most severe in 
the continuous wheat and the wheat after clover. (NH4) S04 
dramatically reduced Take-All. Rhizoctonia patches were irregularly 
distributed over the trial site. There appears to be no effect of 
rotation or nitrogen on Rhizoctonia damage. 
Table 5.8: 68E5 - Effect of rotation and nitrogen on Take-All and 
Rhizoctonia on wheat 
Take-All Rhizoctonia Grain 
Rotation (Nii4) 2S04 (% plants) (% plants) 
yield 
Low Mod + Sev Low Mod + Sev kg/ha 
w plot 4 0 25 33 14 0 740 
w plot 4 140 23 12 26 0 2,478 
W plot 30 0 19 22 25 8.3 365 
w plot 30 140 23 2 41 1.6 1,705 
L:W 0 6 12 44 6.6 1,789 
L:W 140 0 0 39 0 2,518 
2C:L:W 0 15 13 16 8.1 1,902 
2C:L:W 140 11 7 32 8.8 2,260 
4C:L:W 0 20 15 23 0 1,965 
4C:L:W 140 10 1 12 0 2,628 
L:2C:W 0 12 36 17 0 2,368 
L:2C:W 140 7 13 34 4.8 3,219 
L:4C:W 0 19 34 8 0 2,009 
L:4C:W 140 13 8 38 0 2,964 
C:W 0 9 11 17 0 2,312 
C:W 140 23 10 11 0 3,339 
Conclusions: 
Lupins act as a very good cleaning crop for Take-All in wheat, but are 
of no value in reducing Rhizoctonia. They also appear to be poor at 
reducing common root rot in contrast to reports from NSW. Possibly 
Drechslera sorokiniana spores can survive in soil more than 18 months 
making one lupin break crop insufficient to cleanse the soil. The 
amount of damage, if any, being caused by common root rot is unknown. 
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81AL6 
O.M. Yield (kgs/ha) 16/10/84 
Mean of 2 replicates 90% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 4380 
10 2950 3460 3570 3590'' 3660 
20 4030 4090 4030 4110 4140 4460 3550 3910 3510 3660 4680 3320 2950 3060 
40 4320 3280 4300 3890 4090 4970 4490 3490 4030 3850 3740 4310 3450 3130 4420 
80 4200 4370 4340 4040 4150 4560 4300 4570 4330 4670 4360 4330 4250 3370 4220 
120 3940 4700 4060 4240 4800 3470 4200 4150 4450 4540 4570 3820 3760 4140 4810 
180 4260 4140 4840 3780 4460 4600 4060 4120 4060 3980 4150 3630 4340 
SUMMARY: No P response even after 4 years without application to nil plots. Deep sand. 
I 
1985: To be continued. 
81KE2 
D.M. Yield (kgs/ha) 23/7/84 
Mean of 2 replicates 60% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
a 1290 
10 1380 1270 1370 1500 1380 
20 1750 1680 1120 1300 1500 2010 1640 1350 1450 1840 1290 1460 1550 1370 
40 1360 1480 1500 1610 1590 1390 2000 1180 1870 1560 1540 1440 1290 1360 1440 
80 1580 1500 2240 1590 2100 1200 1750 1750 1790 1290 1650 1750 1550 1740 1400 
120 1520 1790 1470 2100 1650 1240 1970 1700 1750 1400 1750 1520 1480 1740 1590 
180 1690 2030 2030 1390 2030 1810 1900 1510 1530 1560 1580 1580 1620 
\ - • 
- • 
81KE2 
D.M. Yield (kgs/ha) 25/9/84 
Mean of 2 replicates 60% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QPR CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 2630 
10 ~000 2790 2630 2650 2930 
20 3010 2420 2850 2530 2840 2690 2600 2600 2830 2880 2780 2980 2700 
40 2590 2860 2605 2700 3100 2540 2930 2670 3210 3040 2900 2640 2680 2510 2480 
80 2500 2960 2820 2740 2690 2730 2860 2600 2960 2960 3010 2880 2700 2680 2630 
120 2730 2670 2800 2680 2420 2900 2650 2580 3140 2720 2580 2500 2450 2530 2640 
180 2460 2650 2600 3080 2340 2680 2850 2720 2930 2420 2680 2700 2470 
SUMMARY: Variable. Some apparent early response to P. Difficult site to manage. 
1985: Trial to be terminated. 
-
81MA4 
D.M. Yield (kgs/ha) 21/6/84 
Mean of 2 replicates 90% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 . 6/81 7 /81 3/82 3/83 3/84 3/87 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 700 
10 640 570 620 660 830 
20 570 710 830 630 700 730 650 650 530 580 620 610 630 650 
40 760 770 840 850 920 760 850 710 850 650 780 810 800 630 720 
80 730 750 870 850 940 890 1120 860 840 850 930 890 820 630 700 
120 910 660 830 1100 1040 800 1220 1070 880 840 790 1060 940 780 970 
180 1170 1040 1170 770 l 010 950 1040 940 940 1050 960 750 880 
- • 
- • 
81MA4 
D.M. Yield (kgs/ha) 23/7/84 
Mean of 2 replicates 90% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS QRP CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 ,6.70 
10 660 620 500 830 1080 
20 650 700 1050 680 970 680 700 730 670 600 710 790 620 670 
40 640 750 930 930 1310 1030 1220 920 1210 700 1090 1130 1270 690 780 
80 1190 980 1320 . 1230 1630 1630 1800 1180 1210 1330 1270 1320 1250 600 940 
120 1570 820 1040 1420 2110 1040 1980 1500 1520 1500 1210 1590 1250 850 1730 
180 2140 1500 1920 1040 1480 1620 1030 1490 1640 1830 1520 770 1390 
-
81MA4 
D.M. Yield (kgs/ha) 28/9/84 
Mean of 2 replicates 90% Clover 
RESULTS 
P Rate Super Applied AS3 LS ASl AS2 GRP GRPS ~RP CORE C500 
(kgs/ha) 4/81 6/81 7/81 3/82 3/83 3/84 3/83 4/81 4/81 4/81 4/81 4/81 4/81 4/81 4/81 
0 1460 
10 1230 1100 1030 1260 1790 
20 1040 1530 1780 1510 1860 1640 1330 1770 1090 1230 1360 1420 1130 1130 
40 1550 1310 1580 1520 1710 1940 1920 1490 1850 1330 1730 1460 1900 1120 1590 
80 1470 1380 1730 1750 1970 1890 1830 2170 2000 1950 1920 2260 1630 1220 1710 
120 2090 1510 1690 2100 1930 2600 1840 1960 2030 2030 1580 2060 1870 1380 1850 
180 1930 2020 2100 1700 2000 2160 1800 2230 2040 2060 2030 1570 2270 
SUMMARY: Variable. A difficult site to manage. 
1985: To be terminated. 
•.\.-· 
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.82AL10 
D.M. Yield (kgs/ha) 14/8/84 
.RESULTS 
Mean of 2 replicates 90% clover 
P rate Super applied AS3 LS GRP ASl 
(kgs/ha) 4/82 3/83 3/84 3/83 4/81 4/81 4/81 
0 500 
10 460 720 570 
20 510 740 640 
40 620 750 1110 1100 770 810 1300 
60 930 1210 1340 1170 890 890 1040 
80 800 920 1240 1040 1120 800 1180 
100 780 1020 1530 840 930 910 1350 
120 1150 1010 1170 1800 1060 920 1440 
160 1440 1180 1130 1700 1630 960 1550 
200 1110 1180 1500 1120 1420 810 
Growth rate (1-5) 17/10/84 Mean of 2 replicates 90% clover 
P rate Super applied AS3 LS GRP ASl 
(kgs/ha) 4/82 3/83 3/84 3/83 4/81 4/81 4/81 
0 2 
10 2.5 4 5 
20 2.5 6 5 
40 5 4.5 6 7 6 7 7 
60 6 6.5 7.5 6.5 6.5 6.5 6 
80 6.5 6.5 5 6 6 6 7 
100 6.5 6 8 7 6 6 6.5 
120 8 6 7 7 6.5 8 6.5 
160 7 8 7.5 6.5 7 6.5 6 
200 7 5.5 6.5 6 8 7 
Sununary: Dried off prior to final assessment (sandy hill) • New land, 
responsive site. Poor growth over the season. Variation makes sources 
comparison difficult, but all sources except GRP at least equal to super 
1984 (third year). Further conclusions will be possible from % P data. 
1985: Trial to be continued. 
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C500 
4/81 
660 
600 
980 
870 
840 
790 
1370 
1060 
C500 
4/81 
2.5 
5 
6 
5 
6 
6 
7.5 
7 
in 
Aims: 1. 
MAINTENANCE P ON PASTURES ON SANDY SOILS 
To determine maintenance (annual, fixed) rates of P 
applications of various sources of P. 
2. To determine differences in buildup of various soil P fractions 
with different P sources. 
3. To determine (in subsequent work) long term P leaching losses 
associated with usage of various P sources and P rates. 
Trials and Site Characteristics: 
Trial 
( 4054EX) 
84Al32 
84HA17 
84HA24 
84HA28 
Location 
Denmark Agricultural 
High School 
White, West Harvey 
Alcoa, Pinjarra 
Marsden, West Yarloop 
Soil 
0-lOcm grey sand 
>80cm white sand 
0-80cm grey sand 
0-lOcm grey sand 
10-50cm sandy clay 
> 50cm clay 
0-80cm grey sand 
P (ppm) 
New land 
New land 
Very old 
land P>50 
Old P>lO 
Basals: 600kgs/ha Super Cu/Zn/Mo and 150kgs/ha KCl (84AL32, 84HA17), 
lOOkgs/ha Gypsum (split application) and 150kgs/ha KCl (84HA24, 84HA28) 
84AL32. Lime topdresser (2t/ha). 
~anagement: Mowing and leaving clippings. 
Results: 84AL32 
Trial not assessed. Treatments to be applied 3/85. 
1985: Trial to be continued. 
84HA17 
Trial not assessed. Treatments to be applied 3/85. 
1985: Trial to be continued. 
84HA24 
No yield response. Plant and soil sampled. P uptake data not available. 
1985: Trial to be continued. 
84HA28 
No yield response. Plant and soil sampled. P uptake data not available. 
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Aims: 
P SOURCES AND RATES ON SANDY SOILS OF THE HIGH RAINFALL AREAS. 
1. To relate responses to phosphorous to soil test P. 
2. To determine the shape of the response curve to currently 
applied phosphorous on a deep sandy soil for 5 consecutive 
years (4 P sources). 
3. To compare superphosphate, new coastal super, ground rock 
phosphate and C500 as sources of P on deep sandy soils 
(current and residual value) for 6 years. 
4. To determine a residual function for each source on sandy 
soils. 
Trials and Site Chacteristics: 
Trial 
(4054EX) 
84Al33 
84HA34 
84HA18 
84HA25 
Location 
Denmark Agricultural 
High School 
Wehr, Green Range 
White, West Harvey 
Alcoa, Pinjarra 
Soil 
0-lOcm grey sand 
10>80cm white sand 
0-lOcm grey sand 
10>80cm white/yellow 
sand 
0-80cm grey sand 
0-lOcm grey sand 
10-50cm sandy clay 
> 50cm clay 
Basals: 150kgs/ha KCl, 150kgs/ha gypsum (split application) plus trace 
elements (2 x recommended rates) for all trials. Trial 84AL34 only: 
additional 150kgs/ha super applied 6/84. 83AL33. Lime topdressed (2t/ha). 
Management: Mowing and leaving clippings. 
Results: 84AL34 
150kg/ha super basal applied -trial not assessed. 
1985: Trial to be continued. 
84HA25 
No yield response. Plant and soil sampled. P uptake data not available. 
1985: Trial to be continued• 
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84AL33 
Growth ·rate (l-5) 17/10/84. Sum of 3 reps. 100% clover. 
RESULTS 
P rate Super NCS GRP C500 
( kgs/ha) 4/84 4/84 4/84 4/84 
0 5 
30 7 6 3 3.5 
60 10.5 7 5.5 5 
125 10.5 9.5 5.5 4.5 
250 11.5 11 7 6 
500 8.5 10.5 9 7 
1000 5.5 7.5 11 10. 5 
Summary: Establishment year on new land. Quantitative assessments to start 
1985. Super b~st source 1984 from 17/10 rate. 
Growth rate (l-5) 9/10/84. Sum of 3 reps. 100% clover. 
RESULTS 
P rate Super NCS GRP C500 
( kgs/ha) 4/84 4/84 4/84 4/84 
0 3 
30 8 9 9.5 10.5 
60 9.5 11 12 11. 5 
125 8 10.5 15 12 
250 10 8.5 11.5 14. 5 
500 6.5 7.5 13.5 14 
1000 5.5 7.5 15 12.5 
Summary: Establishment year on new land. Quantitative assessments to 
commence 1985. Super worst source 1984 from 9/10 rate (some problems with p 
wash across plots). 
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Aim: 
Soil: 
Basals: 
I 
Methods: 
I 
Aim: 
Soils: 
Methods: 
GLASSHOUSE EXPERIMENTS 
1. Phosphorous Sources on Subterranean Clover 
on Sandy Soils 
To establish the relative effectiveness of 
various phosphate fertilizers for subterranean 
clover growth on a sandy soil under drained 
and undrained pot conditions, with and without 
lime amendment. 
Virgin Joel sand (White, Harvey: pH H20 
5.2.) Drained pots, l.4K~ soil/pot. 
(all figures mg/pot) 
CuS04 15, ZnS04 15, NaFe EDTA 20, 
K2S04 420, MgS04 75, CaCl2 250, 
H3803 3, NaMo04 2, MnS04 30, KN03 
400. 
Nutrients applied as solution. Seed -
Trifolium subterranean (cv Trikkala). Seed 
inoculated and lime pelletted. Watering -
twice/week lOOmm equivalent over the first 4 
weeks, 150mm equivalent over the next 4 
weeks. Seedlings thined to 3/pot after 10 
days. KN03 applied at week 4, K2S04 
applied at 0 and 4 weeks. Pots held at 
18/ 13CC. 
Round 1: Harvested at 8 weeks after inital P 
application. 
Round 2: Sub-clover reseeded into undisturbed 
pots immediately after Round 1 harvest, and 
harvested after 8 weeks. Watering and basal 
nutrient addition identical for Rounds 1 & 2. 
P sources: All granulated P sources 2.0-3.0 
mm granules. All powdered sources <150 µm. 
2. Soil test calibration experiment 
To confirm and better define the field soil 
test calibaration curve for P on high rainfall 
sandy soils. 
A range of permanent pasture soils, 0-lOcm, 
with various nil P levels. 
Details as for P sources experiments except 
for P and N and numbers of plants (5/pot). P 
applied to +P pots at 43 mgP/pot/4 weeks as 
KHlP04. N applied as KN03 at 400mg/pot at 
2, 4 and 6 weeks. Plants not inoculated or 
lime pelletted. Plants harvested at 8 weeks. 
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84GL5 
Experiment 1. 
Results: Dry weight of tops (gms/pot), mean of 2 reps. 
Round 1. 
Super phosphate GRP** RR** C500**** 
P rate 
(mg/pot) +Lime* -Lime +Lime -Lime +Lime -Lime +Lime -Lime 
0 .08 .08 
7 • 49 .26 .10 .57 .28 • 54 .17 .57 
14 .83 .64 .12 1.36 .51 1.29 .28 1.03 
21 2.46 .96 .22 2.06 1.00 1. 71 .37 1.66 I 28 2.02 1.36 .22 1.96 1.50 2.70 .51 1. 70 42 2.34 2.65 .44 3.10 1.18 2.36 • 77 2.11 
56 2.38 1. 78 .70 2.39 1.32 2.54 .91 2.52 
84 1.20 3.52 .36 3.44 2. 32 (2.64 1.65 2.48 
112 1.58 2.56 .66 3.10 2.00 3.06 1.52 2.54 e 210 1.10 3.32 .53 2.80 2.24 2.42 2.48 2.44 
420 1.20 2.06 2.38 3.12 2.20 2.68 2.78 3.17 
840 1. 75 1.36 1.85 3.26 2.56 2.86 2.95 3.74 
Results: Dry weight of tops (gms/pot), mean of 2 reps. 
Round 2. 
I 
84GL5 
Experiment 2. 
Results: Dry weight tops (gms), mean of 2 reps. 
Round 1. 
Super phosphate NCS** LS*** 
P rate 
(mg/pot) -Lime +Lime* - Lime +Lime -Lime 
0 . .20 
7 • 54 .22 • 23 .19 .03 
14 .87 • 72 .41 1.04 .45 
21 1.57 1.03 .63 1.30 .56 
28 2.16 .82 1.22 1.46 1.27 
42 2.30 1.20 1.49 2.17 1.62 
56 1.68 1.48 1.87 1.50 1.55 
84 2.26 1.26 1.52 1.16 2.00 
112 2.17 1.11 1.55 1.93 1.48 
210 2.07 1.45 1.90 1.69 1.59 
420 1. 75 1.38 1.68 1.95 l. 74 
840 • 92 1.06 • 71 2.82 2.40 
* - Lime 5.6 mg/g soil 
** - New coastal super 
*** - Lime super 
Round 2 - incomplete. 
Summary: All sources on unlimed soil approximately equal in effectiveness. 
Reduced effectiveness of GPP, RR, and C500 (especially GPP) on limed soil. P 
toxicity/K deficiency at high rates of soluble P sources (variable). In 
experiment 2 P sources did not give the same maximum growth. 
~ Work to continue. 
-27-
\\ -;,5 
84GL5 
Soil test calibration Work (means of four reps for both + and -P) 
Reactive Iron 
(ppm) 
Reactive Iron 
(ppm) 
Reactive Iron 
(ppm) 
Reactive Iron 
(ppm) 
Reactive Iron 
(ppm) 
Reactive Iron 
(ppm) 
< 100 * 101 - 200 201 - 300 301 - 400 401 - 500 > 500 
Bic p -P/+P(%) Bic p -P/+P(%) Bic p -P/+P(%) Bic p -P/+P(%) Bic p -P/+P(%) Bic p -P/+P(%) 
2 7 <2 40 12 97 10 47 30 126 17 59 
3 8 8 111 21 103 46 73 32 89 24 61 
3 118 12 79 23 99 77 104 45 87 29 65 
4 78 17 92 28 95 39 23 
4 81 17 138 30 110 39 106 
5 60 19 87 36 91 66 69 
5 66 21 49 40 119 180 97 
6 39 21 80 
6 54 21 125 
6 93 23 99 
7 93 26 98 
8 57 29 98 
8 68 39 88 
8 81 
11 89 
12 77 
12 116 
13 96 
14 90 
14 93 
14 103 
14 110 
15 99 
16 65 
16 105 
16 105 
17 85 
18 107 
20 100 
* Mean yield of no P treatment divided by mean yield of +P treatments x 100. 
Summary: Data tor low reactive iron soil soils confirm field data (no response to P 
above 10-12 ppm soil P), but some exceptions. High reactive iron soils show 
variation, and differ to field data. Work to continue comparing disturbed and 
undisturbed soils. 
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